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Background
Drug resistance or Multidrug resistance:

is when a bacteria that was once dying from the use of a particular 
drug no longer is affected by that drug. This means it becomes 
resistant to drugs and this problem increases when it becomes 
resistant to not one drug, but multiple drugs.

Gram-negative:
are those organisms that do not have the thick layer of peptidoglycan 
cell wall. Some of the gram-negative bacteria cases include things like 
bloodstream infections, pneumonia, etc.

Gram-positive:
bacteria are those that do have a thick layer of peptidoglycan in the 
cell wall with membrane layer above it.

Peptidoglycan:
Mostly found in the cell walls of the gram-positive and gram-negative 
bacteria which has polymer that are made of the polysaccharide 
chains and the peptide chains. This is also called mucopeptide or 
murein.

Significance and Conclusion
I expect my work will show that there are multiple factors that play a role in a 

bacteria becoming multidrug resistant, but there is a common mechanism that they 
all follow. 

This  will provide a new direction that can then be used to further the study 
and find a way to stop multidrug resistance. The information can then be used to 
make certain drugs or other treatments. Medicine would then be targeted at that 
particular chromosomal mechanism.
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Introduction
According to Austin (2001) understanding the spread of antibiotic 

resistant pathogens in hospitals is vitally important. As the time goes on 
more and more microorganisms are becoming drug resistant and it is 
becoming increasingly important to find a method to control that. Having 
said that, it is important to note that this article was written more than 10 
years ago and still a way to control microorganisms has not been found 
showing an even greater need to find a way to control the microorganisms 
from becoming immune to all the drugs. 

In this research I will be studying the microorganisms closely and 
evaluating the multidrug resistance in bacteria to find out if there is a 
particular mechanism all the bacteria use to become resistant. For the 
mechanism I will be focusing on the chromosomal mechanism of the 
bacteria, in particular the gram-negative bacteria.

If I am able to find a particular mechanism that all the bacteria use then 
it can become easier to find a drug that targets that and would lead to the 
prevention of microorganisms’ immunity. 

Methods
I am going to work with two different types of bacteria that are 

multidrug resistant, compare their chromosomal mechanisms, and use that 
data to determine if it is possible that all bacteria use the same mechanism. 

I will choose two bacteria that are resistant to the same drugs and 
follow that with library research to find out if a chromosomal mechanism that 
makes the organisms resistant and then compare the mechanisms of both. 

By comparing the two mechanisms I will be able to see if at any 
particular point the mechanisms are similar and if we can target that 
similarity.

Figure 1: shows the gram-positive bacteria
Figure 2: shows the gram-negative bacteria
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Figure 3: shows the gram-positive bacteria and the gram-positive 
bacteria with their shape and the organization

Research Question
There are many factors that play a role in a bacteria becoming multidrug resistant. Knowing 

that, in this research I want to look at the chromosomal mechanism of the bacteria as it becomes 
resistant a drug or many different type of drugs.

My research question is whether there is one certain type of mechanism or part of the 
mechanism that can be followed in all the different type of bacteria.
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Figure 4: shows the gram-positive and gram-negative bacteria after 
they are gram stained.

Figure 6: An example of a mechanism is shown.

Figure 7: shows the cases of multidrug resistant TBR in 
the world. Showing the importance and need to find a 
new method of fighting multidrug resistance.

Figure 8: shows a list of different bacteria and how 
within those bacteria there are already multidrug 
resistance strains.

Rationale
In this research, I plan to work with bacteria that are multidrug resistant. By doing this, I want 

to find if all the bacteria have the same mechanism that leads to resistance and, if I find the 
mechanisms to be the same, then that information can lead us to better understand how to stop the 
rising problem of bacteria becoming resistant to drugs. Along with that, I want to know if genetics 
play a role; for example, whether the same site of the chromosome is affected by the mutations that 
occur or if it is a mutation that happens randomly at any chromosome on any location. 
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Figure 5: This shows the different factors that play a role in 
a bacteria becoming multidrug resistant.
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